Osmoregulatory changes during the aquatic-to-terrestrial transition in the rough-skinned newt, Taricha granulosa: the roles of temperature and ACTH.
Aquatic breeding-condition newts kept at 5, 11, or 18 degrees showed temperature-dependent changes in body weight (BW), tail height, plasma [Na+], hematocrit, integumental osmotic permeability, urine production, and transepithelial potential. Net urine production could account for the change in weight observed in animals kept at 11 and 18 degrees, suggesting that initial weight change results from a reduction in extracellular volume. Weight loss was correlated with increased hematocrit and plasma [Na+]. In another experiment, newts were sham-hypophysectomized (sham-HX) or hypophysectomized (HX) and injected with saline, ovine prolactin (PRL), ovine growth hormone (GH), or porcine adrenocorticotropic hormone (ACTH) and maintained at 5 degrees for 13 days. All animals lost 3-7% of their initial BW. Plasma [Na+] was reduced in animals injected with hormone compared with both sham-operated and saline-injected controls. Following an increase in water temperature to 11 degrees for 13 days, weight loss in sham-operated and ACTH-injected newts increased to 16% of BW compared with a total of 4-8% in newts injected with PRL, GH, or saline. In this experiment also, loss of body weight was correlated with increased plasma [Na+]. Although measurements of plasma Na+ concentrations indicated that ACTH caused "sodium retention," estimates of changes in total extracellular Na+ revealed that both sham-operated and ACTH-injected newts experienced a net sodium loss. In Taricha granulosa, warm temperatures and ACTH (presumably acting via interrenal hormones) appear necessary for the fluid and electrolyte loss which accompanies the transition from the aquatic to the terrestrial condition.